Using a unique combination of household and violence data sets and a duration analysis methodology, this paper estimates the e¤ect that exposure to armed con ‡ict has on school drop-out decisions of Colombian children between the ages of six and seventeen. After taking into account the possible endogeneity of municipal con ‡ict related events through the use of instrumental variables, we …nd that armed con ‡ict reduces the average years of schooling in 8.78% for all Colombian children. This estimate increases to 17.03% for children between sixteen and seventeen years old. We provide evidence that such e¤ect may be induced mainly through higher mortality risks, and to lesser e¤ect due to negative economic shocks and lower school quality; all of which induce a trade-o¤ between schooling and child labor.
Introduction
There is no controversy on the importance of education on the economic wellbeing of individuals and nations.
2 Hence, not surprisingly, one of the main concerns in the education literature is to understand which factors may in ‡uence the quantity of education attained by students. The research on the subject is immense and often concentrates on how personal, family and school characteristics a¤ect students' education attainment. 3 However, little attention has been given to the e¤ect that exposure to violence or armed con ‡ict may have on schooling investment decisions of households notwithstanding its high prevalence in developing countries. In a recent study, Harbom and Wallensteen (2007) report that a total of 232 armed con ‡icts have been active in 148 locations since the end of World War II. According to the same authors, 32 armed con ‡icts in 23 different locations were present in 2006. Such a high incidence of violent con ‡icts imply that estimating its e¤ect on students'schooling attainment is necessary to determine all the social costs violence entail and incorporate proper policies that directly deal with the problem.
Theoretically, violence could reduce the quantity of education attained by individuals through di¤erent channels. Among them we …nd the destruction of schools'infrastructure, fear of sending children to school, incorporation of youths into the armed groups, negative economic shocks to households and forced displacement. Empirically, the evidence found in the literature is mixed. Earlier studies which used macro-level data found negligible impacts of armed con ‡icts on outcomes of interest including education attainment or literacy rates (Miguel and Roland (2006) and Chen et al. (2007) ). On the contrary, studies that have used micro-level data such as Barrera and Ibañez (2004), Shemyakina (2006) , Dueñas and Sanchez (2007) , Akresh and de Walque (2008) and Akbulut-Yuksel (2008) have consistently found important and long term negative e¤ects of con ‡ict on education outcomes.
The main objective of this paper is to understand the relationship between armed 2 On the national sphere, studies such as Barro (1991) and Mankiw et al. (1992) have shown the importance of education on economic growth rates. At the individual level, surveys from Glewee (2002) and Ho¤man (2001) present how education can impact worker's income and other outcomes such as health, fertility and innovation in agriculture.
3 For a comprehensive review on the subject for developing countries please refer to Glewwe (2002) and Glewwe and Kremer (2006) . con ‡ict and education investments of individuals in Colombia contributing to the existent empirical literature in several respects. First, we believe this country provides a unique setting in which to study this relationship given that it has being su¤ering from one of the longest internal con ‡ict in the world. Guerrilla and paramilitary groups, active since the sixties, have committed all kind of violent attacks a¤ecting not only the State armed forces and national infrastructure but also the civil population sector through homicides, kidnaps, population displacement or forced recruitment. All these actions against the civil population could certainly change households' decisions, one of which is of course human capital accumulation.
Second, unlike earlier studies, we take into account the intertemporal nature of schooling drop-out decisions and carry out a duration analysis approach. Speci…cally, we are able to combine two exceptional data sets. The …rst provides detailed information on education investment decisions of households and the second contains armed con ‡ict reports by event at the municipality level in Colombia between 1990 and . With this information we are able to construct students'past education history and analyze through a duration analysis methodology how the exposure to con ‡ict and violent actions a¤ects their drop-out decisions.
Third, in our empirical analysis we acknowledge the possible endogeneity between violence and schooling drop-out rates that emerges directly due to the participation of children in armed actions and indirectly as being school drop-out an expression of poverty and social exclusion that according to some literature could lead to rebellion. 4 As of the direct channel, estimates suggest that there are at least 300,000 children under 18 directly involved in armed con ‡icts in countries such as Angola, Burma, Democratic Republic of Congo, Lebanon, Liberia, Sierra Leone and Sri Lanka. 5 In Colombia according to Human Rights Watch (HRW -2004) at least one of every four irregular war combatants is under eighteen. Hence, it is expected that areas with higher drop-out rates could have higher rates of violent actions if children join the armed groups. To adequately control for both channels we incorporate into the analysis an instrumental variables approach. The instruments used are lagged government deterrence measures, under the key identifying assumption that they do not directly in ‡uence current households' schooling decisions. 4 See Collier (2004) for a review of this approach. 5 Newshour Extra with Jim Leher special for students "Lesson: Children at war", PBS.
Speci…cally, the instruments chosen are the average of two year lagged homicide capture rates at the state (departamento) level and antinarcotics army operations at the municipality level.
We …nd that violent attacks in Colombian municipalities where students reside increases the probability of school drop-out. The result is signi…cant both under a nonparametric as well as a parametric approach where we control for a rich set of family and community variables including household migration. Our estimates under this last approach suggest that, on average, the con ‡ict in Colombia has reduced average education of students residing in con ‡ict areas in 0.49 years. The e¤ect di¤ers however according to the age of children. While there does not seem to be a signi…cant e¤ect on the education investments of younger students; violence has negatively a¤ected the attainment of older individuals. Thus, had Colombia undergone no violence, the average educational attainment of children between twelve and …fteen years of age would have been 0.73 years higher. Similarly, for children between sixteen and seventeen the presence of armed con‡ict has reduced their education in 1.4 years. This e¤ect is signi…cant and it amounts to 17.03% of the average education this children now have.
Finally, we also provide evidence of some of the possible channels through which violence could a¤ect schooling outcomes. Biprobit estimates suggest that for students older than twelve higher mortality risks, negative economic shocks and reductions in school quality may all be the driving mechanisms through which armed con ‡ict reduces human capital investments and increase child labor. These last results relate our …ndings to two recent research advances.
The …rst one studies the e¤ect of exogenous changes in life expectancy on educational investments. Theoretically, Soares (2005) and Estevan and Baland (2007) develop models that suggest a positive relationship between life expectancy and schooling. Moreover the latter authors prove that indeed higher mortality of youngsters induces ine¢ cient levels of child labor. Empirical studies such as Lorentzen et al. (2005) and Jayachandran and Lleras-Muney (2008) have found that increases in life expectancy are associated with higher human capital investments. Armed con ‡ict and the premature deaths it causes is just another channel thorough which life expectancy is altered.
The second related research evaluates the economic impact of con ‡ict. Studies such as Abadie and Gardeazabal (2003) and Alesina et al. (1996) have found that con ‡ict has a negative e¤ect on economic growth at a national level. Similarly, Deininger and Okidi (1999) and Verwimp and Bundervoet (2008) show there exists negative e¤ects of civil con ‡ict on households' consumption growth. In parallel, authors such as Skou…as and Parker (2006) and Duryea et al. (2007) have shown how families bu¤er negative economic shocks by sending children into the labor market. In this paper we take from both literatures and argue that con ‡ict in Colombia's municipalities have increased the probability for negative economic shocks at the municipal level that could increase the need of children's work.
The remainder of the paper is organized as follows. Section 2 presents the existent literature on armed con ‡ict and education investments. The empirical methodology and the data used in the paper are presented in section 3 and 4 respectively. Results are presented in section 5 while section 6 presents evidence on the possible transmission channels. Finally section 7 concludes.
Related Literature
The theoretical literature on the possible e¤ects of armed con ‡icts in education investment decisions of households is scarce or almost null. 6 The empirical evidence is somewhat larger. Some studies have used macroeconomic statistics or cross country data with mixed …ndings. For instance, Miguel and Roland (2006) under an IV methodology …nd no impact of US bombings on Vietnam's literacy rates through 2002. Conversely, Chen et al. (2007) using cross country information and an event data methodology observed that, as a result of war, countries experience a substantial drop in secondary school enrollment but no signi…cant e¤ect for primary education. Nonetheless, analyzing macro-level information could erroneously lead to the conclusion that there are no medium-term negative educational impacts due to armed con ‡icts. This is clearly shown for educational outcomes in the study of Akresh and de Walque (2008) for Rwanda. Using two nationally representative cross-sectional household surveys the authors initially show that average schooling outcomes in the country did improve 6 However, as previously mentioned, there exist several models such as Soares (2005) and Estevan and Baland (2007) linking life expectancy and human capital investments. Given the higher mortality risks that armed con ‡icts have on the population such models could provide some theoretical support for the relationship between violence and education.
after the 1994 genocide.
7 However, when they concentrate on the educational outcomes of school-age children that were directly exposed to the con ‡ict the situation is very different. Using a di¤erence in di¤erence approach the authors …nd that on average, the exposed children achieved 0.5 years of education less than the non exposed ones and are 15% less likely to complete fourth grade.
Similarly, using micro-level information from Tajikistan, Shemyakina (2006) evaluates the impact of con ‡ict on educational investment. Using a linear probability model the author …nds that the civil war in Tajikistan between 1992 and 1998 reduced the enrollment rates for girls but not for boys. Likewise, under a di¤erence in di¤erence speci…cation, she …nds that the probability of completion of mandatory schooling was signi…cantly reduced for women but not for men. The author suggests some possible channels through which violence could a¤ect educational outcomes but none are empirically tested in her work. Evidence form a developed country is found by Akbulut-Yuksel (2008) . Following a methodology similar to Akresh and de Walque's (2008) , she provides evidence that German children that were school-aged during WWII had 0.3 fewer years of education in adulthood. Results also suggest that an important driving mechanism of this impact was the destruction of schools and the absence of teachers.
For Colombia, two papers study the possible e¤ects of violence on schooling investments. Barrera and Ibañez (2004) develop a theoretical model that identi…es three different channels through which violence can a¤ect investments in education. According to the authors, violence might directly a¤ect household's utility; it could induce negative economic shocks to the family due to the destruction of physical capital and creation of uncertainty; and …nally it may also reduce education's rate of return. Using a probit model, the authors …nd a negative relationship between the probability of school enrollment and contemporaneous homicide rates but are not able to test any of the suggested channels. Dueñas and Sanchez's (2007) We follow this last paper in the idea of using a dynamic behavior model estimated under a Duration Analysis methodology. However, we incorporate a nationally representative data set for Colombia. Moreover, and in contrast with the literature above presented, we are able to provide evidence on three possible mechanisms through which con ‡ict might reduce educational investments in Colombia and increase child labor.
Estimation Strategy
Our primary interest in this paper is to determine how armed con ‡ict present in the municipality where the child resides a¤ects her schooling attainment. There could be several methodologies, depending on the available data, under which the estimation of the impact of armed con ‡ict on school drop-out decisions could be obtained. As shown in the last section, the most common strategies used in the literature are the estimation of linear probability, probit models and a di¤erence in di¤erence approach. However, it should be noted that estimation of drop-out schooling decisions of households using these methodologies may not be the most adequate. That is the case because, on the one hand, household's decisions on human capital accumulation are dynamic and as such its analysis should incorporate this factor in an explicit manner. On the other hand, the information on schooling attainment obtained from household surveys may be right censored as some of the students that are currently enrolled may decide to drop-out of school in the future. Again, empirical estimation of drop-out decisions should incorporate this into the analysis in order to obtain consistent estimates.
Hence, a much richer methodology in order to study the intertemporal decision of human accumulation is that of Duration Analysis. 8 For the drop-out decision case, duration analysis can be directly applied if we analyze the dependent variable as the time elapsed until student i decides to drop-out of school. Speci…cally, when we observe student i in period t she may be either attending school or have dropped-out. Constructing the past history of that student in either case is simple. In the former case we have a censored observation and the construction of past schooling outcomes would be based on the time the student entered the schooling system until time t. In the latter case, that is when student i is out of the schooling system without completing it, we can construct the dependent variable until the date when she reported to have dropped-out of school.
Once this past history of schooling attendance for student i is constructed a duration analysis methodology can be applied. As detailed by Wooldridge (2001), recent survival analysis focuses on hazard functions which allow the approximation of the probability of exiting the schooling system within a short interval of time conditional on being in the system until that moment. The hazard can be estimated using either constant or time varying covariates. Given that we are interested on estimating how exposure to armed con ‡ict during schooling time a¤ects drop-out decisions the latter estimation of the hazard function is needed. Following the same author, the proportional hazard with time-varying covariates will be given by:
where t represents time and X(t) represents the covariate path up through time of the vector of regressors x(t) at time t: X(t) fx(s) : 0 s tg. 9 We will follow Jenkins'
(2004) discrete time estimation methodology and calculate the impact of armed con ‡ict on schooling drop-out risk under a nonparametric approach using the Kaplan-Meier estimator of the survival function as well as a parametric approach with both a normal and a logistic distribution. The parametric model will include duration dependence and take into account possible frailty, or unobserved heterogeneity, at the municipality level.
It should be noted that, given the high participation of children in war, our empirical analysis will take into account the possible endogeneity of the armed con ‡ict measures. As stated by Rubio (2001) Colombian municipalities with a relatively young population and high levels of inequality have a higher probability of su¤ering violent attacks. Moreover, as is well known both guerrillas and paramilitary groups in the country purposely recruit children and send them to combat. According to Human Rights Watch (2003), more than 11,000 children …ght in Colombia's armed con ‡ict. If there is any type of peer pressure to leave the school and join the irregular forces our variable of interest could clearly be endogenous.
In order to solve such endogeneity problem an instrumental variable approach was undertaken using two di¤erent available instruments: the average of two year lagged antinarcotics operations at the municipality level and of homicide captures at the state level interacted with municipal population. The former variable was chosen because as is well known, all three irregular groups (FARC, ELN and Paramilitary) use drug tra¢ cking as a major source of income. It is expected then that higher number of antinarcotics operations in a given municipality will necessarily imply a higher presence of the army and lower levels of income for the armed groups. Hence, the possibility for irregular armed groups to perpetrate attacks should diminish. Similarly, homicide captures will be a proxy for the e¢ ciency and strength of the law enforcement in each municipality.
For both variables, the two year lags were chosen given that the e¤ect of the rule of law on violence in a particular zone takes time and probably more than one year of State presence is necessary to reduce armed con ‡ict.
It should be stated that the identi…cation assumption used in the paper is hence that lagged deterrence measures should not be directly related with current schooling investment decisions at the household level. Even though this is a highly plausible assumption, as in every instrumental variable problem, the endogeneity of our con ‡ict measure as well as the validity of the instruments can only be tested empirically and hence the results presented will include evidence on their relevance and possible exogeneity. 
Data
The information used in this paper at the household level comes from the Encuesta de In order to evaluate the e¤ect of violence on school drop-out decisions we use information on individuals between six and seventeen years of age who, under the structure of 10 It is worth noting that this IV approach could also partially alleviate any omitted variable concerns.
the Colombian education system, should be enrolled in school. In total, there is information on 19,288 individuals from 11,142 households who after taking into account internal migration have resided in 235 municipalities. 11 As observed in Table 1 , almost 10% of these individuals, amounting to 2,035, have dropped out of the system. As expected, drop-out rates increase with age, reaching to 42% for seventeen year old children. Table 2 shows that there is no signi…cant di¤erence between the dropout rate of girls and boys. The same table also shows that 73% of the children live in urban areas, 26% are attending a school grade that do not correspond to their age (they are overaged) and 7% worked during the week previous to the survey. It should be noted that the ECV 2003 has two distinct questions of labor force participation depending on the age of the person. For younger children (aged 5-11) it is asked whether the child worked in household chores or whether she helped an adult of the household in her work.
For older individuals (above 12 years of age) the survey asks the standard labor force participation questions. Table 2 shows that while less than 5% of children who work in household chores drop-out of school; the percentage of working youngsters that drop-out reaches almost 70%.
TABLE 2 should go here
As for family characteristics we …nd that the average education of the household head is 7.2 years of schooling for children who are attending school and drops to 4.1 years for children out of the education system. Similarly, the di¤erence in the average monthly per capita income in households of children who drop-out and those who don't reaches to almost 45%. The survey also includes detailed information on family's wealth captured by the ownership of di¤erent types of assets, the quality of the house and access to public services. With this information and using principal components analysis we constructed a variable that captures household's wealth. This variable has positive values ranging from zero to …fteen, where …fteen indicates the richest household. As expected, the children belonging to wealthier families have lower drop-out rates. Finally, the survey includes information on household migration, giving us the exact moment it occurred as well as the location of origin. As shown in the Table, 16% of the children in the survey belong to a migrant household. Furthermore, migrant children have a higher probability of being out of the education system than non migrants.
The ECV 2003 survey also includes a speci…c question on the precise moment of the drop-out decision for each individual. This question allows us the construction of the academic history of each student so as to carry out the duration analysis methodology described in section 3. Speci…cally, we expanded the data base so that for each individual there will be as many observations as her years of school attendance. Assuming that children start school at six (age de…ned by the Colombian law) we estimate her years of school attendance according to her last grade approved and her enrollment or drop-out information. 12 For each one of these expanded observation we created a drop-out dummy variable equal to zero if the individual is attending school in that year and equal to one the year she decided to drop-out of school. This will be our dependent variable and as in all duration analysis studies it will be right censored. 13 The expanded data set contains 120,330 observations and is matched with the individual and household characteristics that are assumed to be invariant over time. It should be kept in mind that the implicit assumption taken here is that individuals that are currently in school have never dropped out from the education system. The data at the municipal level is obtained from several sources. 14 As for the intensity of civil con ‡ict within Colombian municipalities it should be mentioned that this con ‡ict is one of the longest ongoing domestic confrontations in the world surpassed in length only by the Israeli-Palestinian and the Indian-Pakistani con ‡icts. The main irregular 12 For instance, and individual with age 15 that in 2003 is attending school and has completed the ninth grade will have ten observations starting in 1994. Similarly, a 12 year old individual that dropped out of school in the year 1999 and had completed only 2 years of education will have an academic history of three observations that started in 1997 and ended two years later.
13 Even though the question was asked to every individual that reported being out of the education system, 30 of them did not answer it or did not remember the exact drop-out date. In order to lose as less observations as possible, we reckon the drop-out year of these individuals based on their age and their completed years of education. All regressions include a dummy variable indicating if the year of drop-out was reckoned. Results are maintained when these individuals are not taken into account.
14 Data was collected from Departamento Nacional de Planeación (DNP), Departamento Administrativo Nacional de Estadistica (DANE), Policía Nacional, Departamento Administrativo de Seguridad (DAS) and Centro de Estudios sobre Desarrollo Economico (CEDE) among others. Our measure of civil con ‡ict in this paper will be the total number of the o¤ensive actions (attacks against infrastructure and the civil population and clashes with governmental forces) undertaken by the guerrillas, paramilitary groups or common criminality in each municipality and year. Table 3 shows that, between 1992 and 2003, the average municipal attack rate in the country reached 6.6 per 100,000 individuals. However, this rate varies signi…cantly across time and municipalities with an average standard deviation of 15 attacks. The same Table also presents descriptive statistics of the instruments used in our empirical estimations. As discussed, we use government deterrence measures that should explain the presence of attacks but in principle should not be related with schooling investment decisions at the household level. Two available deterrence measures were utilized: Antinarcotics Operations at the municipality level and the Homicide Captures at the state level. As can be observed in Table 3 there is substantial variation in both deterrence measures. Finally, this information is complemented with the per capita income tax and poverty measures at the municipality level, whose mean and standard deviation are presented as well in Table 2 .
TABLE 3 should go here
The combination of both data sets will let us know for every youngster in the ECV 2003 the number of attacks she was exposed to in each year while she should have been attending school and the deterrence actions implemented by the government in her municipality. Thus, these data features will allows us to carry out the duration analysis methodology so as to determine how violence a¤ects the risk of schooling drop-out. A …rst glance at these macro …gures could erroneously lead to conclude that the Colombian domestic con ‡ict has not been harmful to schooling outcomes. A closer look at the data however provides a completely di¤erent story. Descriptive statistics show a positive correlation between armed con ‡ict and drop-out rates. Accordingly, for individuals between six and seventeen years of age, the average drop out-rate in municipalities that experienced a higher than average rate of attacks is 17.6%; while the same rate in more peaceful municipalities reaches 9.5%. These di¤erences are also evident when one examines the average education attainment of children in these municipalities. As can be observed in Table 4 , average years of education are 0.7 higher for seventeen year old children residing in the less violent municipalities compared to those residing in more violent ones.
TABLE 4 should go here
A similar conclusion can be derived under the standard methodologies used in the related literature. The models in Table 5 present the results of a probit model estimation of the e¤ect of 2003 attacks rate in the municipality on school enrollment status in that year. As Model I shows, the probability of not being enrolled in school signi…cantly increases with the contemporaneous attack rate in the municipality. Furthermore, as shown in Model II, this e¤ect appears to be larger for poorer households. These may be however misleading estimates on the impact of violence on education decisions. As previously stated, there are at least two problems that should be addressed: the dynamic framework of education decisions and the possible reverse causality between school dropout rates and violence.
Non-parametric Estimation Results
In order to incorporate the dynamic e¤ect of violence on schooling decisions we use a duration analysis framework. Preliminary evidence of the impact of violence on school investment decisions under a non parametric approach is presented in Graphs 1 and 2.
They both present the Kaplan-Meier estimator which calculates the survival function S(t) for school attendance, displaying the probability of remaining in school past time t.
The …rst graph divides the kids according to whether they reside or not in a municipality with higher than average con ‡ict attacks. As expected, the probability of staying enrolled decreases in time for both groups. Nevertheless, the survival function decreases in time at a much higher rate for children that are subject to higher intensity of civil con ‡ict while attending school A log rank test, with null hypothesis that the survival functions of the two groups are the same, is rejected with a Chi2 value of 297.92.
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GRAPH 1 should go here
Graph 2 allows us to establish whether there might be di¤erent survival functions depending on children's family characteristics. The graph displays four di¤erent survival curves in which we …rst di¤erentiate between households in the …rst and …fth quintile in our wealth measure. We further disaggregate them into households that live in municipalities with higher than average rate of attacks. It is apparent that the survival function for wealthier kids is always above that of poorer children. But, as in the previous graph, the survival function of individuals residing in municipalities with higher than average attacks is always beneath that of individuals residing in more peaceful municipalities.
Again, a log rank test allows us to reject the null hypothesis of equality in the survival functions of each group with a Chi2 of 19.02.
GRAPH 2 should go here
15 Cleves et al. (2004) point out that these tests compare the overall survival functions across groups but do not test their equality at a speci…c time point.
Parametric Estimation Results
The evidence above presented however, does not take into account all the di¤erences observed in the descriptive statistics between children that have dropped out of the education system and those who have not. Previous literature has established the importance that individual and family characteristics play in the determination of human capital investments. To account for such characteristics, Table 5 
TABLE 5 should go here
As can be observed, all the controls used in the estimations have the expected signs.
In Colombia boys have a signi…cantly higher probability of dropping out of school than girls do. Similarly, children belonging to poorer households, those who are overaged or those that reside in a household where the head has a low level of education have higher drop-out risk Likewise, children that have migrated at some point in their lives are at a signi…cantly higher risk of dropping out of school than those who have always resided in the same place. 16 Finally, children living in municipalities with lower levels of land inequality and higher levels of per capita local taxes (measure of local wealth) exhibit lower drop out risk.
Models (1) and (4) in the same table may suggest that after controlling for personal and family characteristics, armed con ‡ict has either a positive but small or no e¤ect at all on the drop-out risk of Colombian students under a normal and a logistic distribution respectively. However, these estimates ignore the possible simultaneity problems between attacks and drop-out decisions of students. In order to consider this possibility, we undertook an instrumental variables approach using as appropriate instruments the average of two year lagged government's deterrence measures. The lower panel of Models (2), (3), (5) and (6) in Table 6 presents the …rst stage results of this estimation strategy.
Both instrumental variables have the expected sign and are highly signi…cant as can be observed in the t-statistics and the F-test presented. Deterrence actions taken in the previous two years such as antinarcotics operations that cut down drug tra¢ cking revenues for the irregular groups and homicide captures at the state level that discourage criminal activities bring violence down in the municipality. Moreover an endogeneity test in which the null hypothesis states that the armed con ‡ict measure is exogenous is clearly rejected at a 1% con…dence level. Finally, the Sargan test performed for the normal distribution results indicates that given that one of the instruments is exogenous we can not reject the hypothesis that the other one is also exogenous under any standard con…dence levels.
The preliminary evidence presented under the non-parametric approach is corroborated using parametric discrete time duration analysis and controlling for the armed con ‡ict endogeneity. In all speci…cations the coe¢ cient of interest implies that students that live in a municipality with higher civil con ‡ict rates will have higher risk of exiting the education system. 17 Models (3) and (6) in Table 6 include the interaction of the instrumented attacks variable with household's wealth. However, none is statistically signi…cant suggesting that once we control for households characteristics the impact of con ‡ict does not vary depending on the wealth of each household but rather a¤ects all children in the same magnitude. This result contrast with those found in the literature by Akresh and de Walque (2008) who report that wealthier children were the most a¤ected ones in the Rwandan genocide.
The coe¢ cients in the regressions allow us to intuitively understand the e¤ect of violence on schooling investment decisions. Using the results from the hazard Model (4) in Table 6 we estimate the survivor function S(t) for each student in its academic history.
Speci…cally, if we denote p(s) as the probability of exiting the schooling system in period t, then the survivor probability for all the academic history of each child will be given by:
(1 p(s)). Using this probability it is possible to estimate the expected average education attained by each child in our sample. Furthermore, we can also estimate the counterfactual average education attainment if no armed con ‡ict took place. Table 5 in order to take into account the instrumental variable approach.
As shown in Table 7 , the coe¢ cients obtained suggest that the civil con ‡ict in Colombia has reduced the average education of students residing in con ‡ict areas by 0.49 years.
Even though this e¤ect is similar for all children irrespective of their gender or level of household wealth, it greatly di¤ers according to the age of children. While there does not seem to be a signi…cant e¤ect on the educational investments of younger students; violence has negatively a¤ected the attainment of older individuals. We estimate that if no violence occurred in Colombia, the average educational attainment of children residing in con ‡ict areas between twelve and …fteen years of age would be 0.74 years larger.
Similarly, for children between sixteen and seventeen the presence of armed con ‡ict has reduced their education in 1.4 years. This e¤ect is signi…cant and it amounts to 17.03% of the average education this children now have.
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5 Likely Pathways from Con ‡ict to School Drop-out Theoretically, there are several factors that could be driving the results previously found.
Civil con ‡icts may increase the drop-out risk of students through a reduction in returns to schooling, through negative economic shocks a¤ecting the family, through the destruction of …scal capital such as schools or roads, through migration of teachers, through a reduction in life expectancy or simply due to the fear that parents may have of sending their children to school. Understanding the pathways through which armed con ‡ict in‡uence schooling investment decisions is necessary in order to design the proper policy responses. In this section we investigate three possible channels related with three distinct literatures: the …rst one that establishes the negative consequences that violence brings to economic conditions, the second one that links economic shocks to children's labor participation and …nally the third one that connects life expectancy and human capital accumulation.
Previous studies such as Abadie and Gardeazabal (2003) and Alesina et al. (1996) have established the negative consequences that armed or civil con ‡icts may have on the economies of the a¤ected regions. Similarly, Deininger and Okidi (1999) and Verwimp and Bundervoet (2008) prove there exists negative e¤ects of civil con ‡ict on households' consumption growth. By the same token, Colombian households residing in municipalities with higher levels of violence could experience negative economic shocks which could in turn force some children to work and leave school. Even though no previous study has directly evaluated the e¤ect of violence or internal con ‡icts on the probability of children's work, there is a vast literature relating economic shocks with children's employment and schooling. For Mexico, Skou…as and Parker (2006) found that unemployment of the household head induce larger labor force participation of girls. For Brazil, Duryea et al. (2007) found that negative economic shocks reduce school enrollment and increase children's labor force participation. Similarly, Jacoby and Skou…as (1997) Finally, it is reasonable to assume that armed con ‡ict will not only change the expected returns to education through life expectancy but also through the quality of education that children living in con ‡ict areas may receive. For instance, Hanushek et al. (2008) show that indeed drop-out decisions are related to school quality in the sense that students attending a low-quality school are less likely to remain in school compared to those if attending high-quality schools. Even though there is no study in the literature linking directly school quality and armed con ‡ict, it is reasonable to think that the number and quality of teachers, the infrastructure available and even the attendance rate in con ‡ict areas will be lower. For instance, as previously mentioned, Akbulut-Yuksel (2008) showed that under WWII the number of schools and teachers were negatively a¤ected by the con ‡ict. Hence, it could also be the case that armed con ‡ict in Colombia reduces the quality of education imparted in schools and in turn reduce the returns to education of children.
The empirical strategy we implement to determine the channels from armed con ‡ict to drop-out decisions and child labor is depicted in Diagram 1. To test these three channels we use a bivariate probit regression model in which the dependent variables are whether the child works and whether she drops-out of school. Given that the ECV 2003 only reports information of working activities for the past week we are not able to carry out a duration analysis. However, in order to capture the long term e¤ect that violence may have during the child's schooling time we construct the average con ‡ict each child has been exposed to during this period and instrument it using the lagged homicide captures rate at the state level.
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DIAGRAM 1 should go here
Estimation results are presented in Tables 8 and 9 using information for children younger and older than twelve years of age in 2003 respectively. For both groups of age we observe that children tend to work more the older they are and the poorer their family is. Similarly, boys have a higher probability to be engaged in working activities than girls. It is estimated that a boy between …ve and eleven has almost 2% higher probability than a girl of working; while for older boys this e¤ect increases to 4%. Moreover, boys have a higher probability of dropping out of school. This might explain the higher education achievements of Colombian girls and is consistent with previous studies made for Colombia such as Attanasio et al. (2006) .
TABLES 8 & 9 should go here
Looking at the coe¢ cient of interest, we …nd that average exposure to violence during schooling time has no signi…cant e¤ect on schooling or work in household chores for children between …ve and eleven years old. On the contrary, for children older than twelve armed con ‡ict during school increases both the probability of work and drop-out. 19 In this case the measure of armed con ‡ict exposure and hence the instrument used are di¤erent from the ones in the duration analysis approach. In this case the con ‡ict variable is the average exposure to con ‡ict of each child during her schooling years.
Both Tables also explore the three possible channels above explained through which armed con ‡ict could increase labor and reduce educational investments. As expected, no e¤ect of these channels could be found for children younger than twelve. However, for older children, as can be observed in Table 9 results are very di¤erent. For the economic shock hypothesis we use the growth in the commerce and industry tax at the municipal level during the child's school time in order to capture the economic shock channel stemmed by con ‡ict in the municipality the child lives. As can be observed in Model (2) economic activity in the municipality is negatively in ‡uenced by the exogenous variations of armed con ‡ict. Moreover, the higher the growth in economic activity (measured by the change of industry and commerce tax revenues) the lower the probability that children older than twelve years of age drop-out of school and enter into the labor force. Similarly, the lower panel of Model (3) shows that armed con ‡ict increases the homicide rate in the municipality where the child lives and hence will decrease also life expectancy of its inhabitants. In addition, the instrumented higher homicide rate increase child work and drop-out decisions. Finally, as can be observed in Model (4), the e¤ect of armed con ‡ict on quality of education measured through a standardized high school graduation exam (ICFES) turns out to be negative and signi…cant. More importantly, it appears that a lower level of school quality induces children to leave school and start working.
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Given the importance of understanding the magnitude of these transmission channels, the marginal e¤ect for each of them was estimated. 21 Of all the three possible channels we …nd that the strongest e¤ect comes from the decrease in life expectancy and hence in the returns to education. It is estimated that an increase in one standard deviation on the homicide rate (5.02) will increase the probability that a child engages in work activities and drop out of school by almost 4%. The e¤ects of changes in one standard deviation in the other two possible transmission channels are both close to 2%.
22 20 It must be stressed out that these regressions are not IV regressions. Our objective is to understand the channels through which armed con ‡ict a¤ects schooling and labor decisions. Model (1) and the duration analysis results prove that indeed con ‡ict a¤ects our variables of interest. Models (2) -(4) provide evidence of how violence a¤ecting economic activity, life expectancy and school quality in ‡u-ences schooling investments and labor participation. We also run models (…rst stage) where the driving mechanisms -namely economic shocks, homicide rate and quality of education-were directly a¤ected by homicide captures and the main results are maintained. These are available upon request. 21 These were estimated using the mfx command in Stata. 22 The standard deviation for these two channels is 0.0012 for the growth in Industry and Commerce Tax in the municipality and 0.02 for the quality of education channel.
For the …rst two possible channels (economic shock and life expectancy) the policy implications are clear. Estevan and Baland (2007) prove that even though higher young adult mortality rates induce a trade-o¤ between education and child labor, conditional cash transfers could in principle restore child labor to its e¢ cient level. Similarly, the studies relating child labor and economic shocks suggest that mechanisms that help smooth households'income could in principle reduce child labor and increase school attendance.
The absence of a complete insurance market in Colombia for deaths or economic shocks appears to be indeed a driving mechanism. Hence, in either the economic shock channel or the changes in expected returns to education channel, conditional cash transfers could be a useful policy tool to reduce drop-out rates in con ‡ict areas.
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Conclusions
The main purpose of this paper is to establish the e¤ect that armed con ‡icts may have on households' schooling investment decisions in Colombia. Estimating such e¤ect is imperative given the high incidence of armed con ‡icts in developing countries and the importance that education has on the wellbeing of individuals. Additionally, as the real costs that violence entails in the development of nations is rightly assessed, policy makers would better implement the appropriate measures to o¤set its negative e¤ects.
Even though previous studies have dealt with this question before, this study complements the existing literature in several respects. As mentioned, we use unique data sets that allow the construction of the education history of children and their exposure to con ‡ict. Moreover, we take into consideration the intertemporal characteristic of schooling investment decisions and hence take a duration analysis approach. In addition, we correct for the possible endogeneity problems. We …nd that under both a non parametric and a parametric methodology violent attacks signi…cantly increases the risk of school drop-out for children between ages six and seventeen. This e¤ect is stronger for children older than twelve years of age for whom a trade-o¤ between child labor and schooling emerges. We are able to identify at least three channels through which this e¤ect takes 23 Another alternative explanation for the increase in child labor and the reduction of educational investments could be that children in Colombia are leaving school in order to work in the illicit drugs business for instance as coca growers. However, evidence from Angrist and Kuegler (2007) suggests this may no be an important channel given that even though younger boys in coca regions do tend to increase labor force participation the e¤ect on school attendance is not robust. place, namely negative economic shocks, lower life expectancy and lower school quality.
These results put on evidence the major impact that armed con ‡icts around the world may be causing on economic development through a decrease in human capital accumulation. The policy recommendations that stem from this paper are clear. Countries su¤ering civil con ‡ict should design measures to reduce school drop-out particularly in the most a¤ected areas. Conditional cash transfers for school attendance and employment opportunities for parents would reduce labor participation and drop out risk of children.
In addition, according to HRW many of the children that today are participating in the Colombian war join the armed groups through their own will and many times they do it in order to receive some payment. Hence, direct conditional transfers to families could diminish children participation in war and hence the people directly involved in the con‡ict. Lastly, once the con ‡ict is over government policy should directly target individuals that were school aged during the con ‡ict period and design special programs that allow them to attain at least the human capital levels had they accumulated in the absence of con ‡ict. Robust standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1 
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